Precision and accuracy of the analog mean-delay method for high-speed fluorescence lifetime measurement.
The analog mean-delay (AMD) method is a new alternative method to measure the lifetime of a fluorescence molecule. Because of its powerful advantages of accurate lifetime determination, good photon economy, and a high photon detection rate, the AMD method is considered to be very suitable for high-speed confocal fluorescence lifetime imaging microscopy (FLIM). For the practical usage of the AMD method in FLIM (AMD-FLIM), detailed study on various experimental conditions and parameters that affect the precision and the accuracy of the AMD method is required. In this paper, we present the relation between the precision and accuracy of the lifetime versus iteration number in the AMD method, the best cutoff frequency of a low-pass filter used in the AMD-FLIM system for a given fluorophore, and the optimum position and width of the integration window by using Monte Carlo simulations and a series of AMD-FLIM experiments.